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(nS) − neV · ∇φ = nCW ,
¾UÃaÁ
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V = D11(W )∇ log n + D12(W )∇W + D13(W )∇φ,
¾¿Á
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W, m∗F (0) =
10
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, b12 = b21 =
9m∗
4W 2
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dηd3k = − λ
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Jn = −enV = −en [D11∇ log n + D12∇W + D13∇φ] .
¾U¥aÁ
æ  <æWô
  ( & >1 $ :!=$'&)(*= !/2$ 3 -3
	 $'= $ :43 -  +	 + !- 	 + ¶¶
¸çt1s t~t¼rwÌ"ttBprt¸W~~{×Ì1yr}t|r~{
A11 = e




















2L11ϕn + eL21, A22 = e
2L11ϕ
2
n + 2eL21ϕn + L22.
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k+1) ∇Uk+1j , i = 1, . . . , q = 2.
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i · ν = 0
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, i, j, α = 1, 2 .
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 Ip?y1ty{IÌ2twp?t prt£~y  y{ ¨  prtt  y{tr!I¸	p?tw`|rs ty{]~<s tpr  ¼a,y{s}|r~Py?
N¼ry  ys t?y~B¯,t~xzts y  |r! ± y{t~  ²KØht!'o8ry{¡¾U¯¡²fx ± ²KoÁ!ÄfoBprt,pht,¸prt
 t£myty t¡Btr|r~1  y{yBry{|?t  y»?Ä\¤zÄ
oBprtwzt ¸	p?tt¸Wttrtw¸Ws/ttp?t4~~t~Ñ6p?twt  t¸	prt  t£mytÄ dt tprt
 ys try?¸	prt¯¡²fx ± ²Ko*/¼t|?pIpr1prt`|rs ty{]~  s/y¨y{





[0, 0.1] × [0.15, 0.2] ∪ [0.5, 0.6] × [0.15, 0.2].
oBprt6aprt6|?t  N y{¹t6?Ä°¶
µ
s½Ì1y  t6  p?tJap?tJatJy{?ÄÂ¤
µ
s
Ì1y  tÄoBp?t  y{rt¼ht! Ì"tt³p?twat}  p?twprt1 Ì"a!y?Ä{¶
µ
s,ÄBoBprtws/t  ?yr
rtay{,1yN´î¤·<y{Bry  tt 
nD(x) − nA(x) =
{
3 × 1017 s −3 y{¨prt n+ ty{r
1017
s
−3 y{¨prt n ty
Ì1y{p,¼?|r?þ|r?y{rÄ
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± y|?tu fxmy{É'~|zy¨¸Wprtt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± y{|rt# fxmy{É¨~|?y¨¸WprtaÆ s/rt`1¸Aprtt~t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± y{|rt*%fË"|rta ~{yrt"¸Wprt¯¡²Àcs/  t~ÑyI¯¡²fx ± ²KoÄ




































  ( & >1 $ :!=$'&)(*= !/2$ 3 -3
	 $'= $ :43 -  +	 + !- 	 + ¶× 


































oBprts t  t!£zy{tp1¼ttIy{s}|r~Pt  º?yprt?r¼~y{ ¼  tºy{N´Â·¼a|ryr J»ry°t
 y{Øhttrtprts t  ¼ary  ty{rJprt¸W|r~{~Ñpa    ms y~<s/  t~Ñ¼t  I¯¡²À%´Â¤zºrÃ?ºu·UÄ












Ä1oBprt¼h|?  ÉI  y°y{rtyrt  ¸W~{~×Ì1Ä t
p]£tprs ya!1y|rtw , y{ 
φ = φint + Vapp ,
¾ *ÃaÁ
ϕn = −Vapp .
¾ *u`Á
ÊprtatÌ2tp]£t/xmpr%aa
φ = φint + VB + Vapp ,
¾ *Á




yp?tJ¼ythtayP~As/  t~{~y{r/prt xzpr a4a!'´î¤z¶!·¿Ä}oBp?t ¼?|ry~°y4tay~
φint
y{prt~|?y¸
F (φint) = e(n(φint) − p(φint) − ND + NA) = 0 ,
Ì1prttprt m|ryÕÆ ± ts/yh~t£t~tt¡
ϕn = ϕp = 0
ÄKoBprtprt1¼h|?  É  y{yrt
W = W0, on ΓD,
¾ * *Á
ν · ∇n = 0, ν · ∇W = 0, ν · ∇φ = 0, i = 1, 2 on ΓN .
¾ *¥aÁ
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!tt ∇ yp?t/¼ry  ys t?y~þ  y{tawhtÌ1pry~{t ν yprt/|rry°|? Ì  rs/~þ£t
∂Ω
yprtry  tt  yaÄ ± prt`|rs ty]~ly{s}|r~Py'Ì"t1¸Ws prtt `|ry~{y¼ry|rst
¾
Vapp = 0
Á  ¸çt1  ty{t  ¼ryBhya1yBt]prt  ¼a¸W~{~×Ì1y?}6py{prtt¸	rr~{yt 





















 −5 À~{B¼aÉt,¸ 0.2 À~°]Ä  p?tprtatt`yP~yB| yta~{~{×ÌºrrI¾ y?y{»a ]Á2|rta ×Ì*¸Ws  y6|rtÄ
oBprtwt|r~{twpr×Ì14yI»r|rt'´îÃ·°Æ´î ·UÄ1oBprt `|~{y{y°£t¼htp]£myyy{s/y{~P/pr¼zy{rt 
y ´î·UºÑ¼r|zprts'ê?y{s}|rs £~{|rt ¸Wtrt4  £t~my{ It}pry{prt¼ht]|?t}prttwprt}¼~y{
¼  r?]zys/y{¨p1¼tt¡|rt  Ä
   ! Z  <!
"w # -./&0$*)
  pry ty(Ì"tIprt (prt£~y  y{  ¸|r t?t`Æ¿rÉ¨s   t~1  prtIt  y{tr! ¸
prtI`|rs/ty{]~1s tp?  ¼a ys}|r~y{r¹d¼?y  y{s/try{~s t~1]?y  t,ts y  |? »t~  tØht
ry{¾¿¯³Êx ± ²ÀoÁFÄoBprtpht¸8prt  t!£myty{Bry!|rt  y ± y{|rtw¶×?ÄKoBprtzt¸At!¸Wttrt
 n+                                            n+
     p
SiO2
source   drain
     gate
0                                                                              0.4
    0.4
± y|rt}¶× fxmprts/y{trttay{I¸þ6¼ry  ys try~l¯³Êx ± ²ÀoÄ
¸Ws ttprt~~t~rwprt t  t¸lprt  t!£zy{tÄ  tt prt  ys try?2¸Ñprty~{y/r
¸8prt¯³Êx ± ²Ko*6¼ht|?pIprBprt`|rs ty]~  s/yy{
[0, 0.4] × [0, 0.4]
  Bp?t,¸Aprty{~y¨Bp?ty~{y×zy  t  s/y¨y{
[0.125, 0.275]× [0.4, 0.406]
Ì1prttprt~trpy{prts ylÄ
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[0, 0.1] × [0.35, 0.4] ∪ [0.3, 0.4] × [0.35, 0.4].
oBprt/a!prt |rt' d yNt
0.1µm
Ì1y  t/  prt6`wp?t/atJy
0.15µmÌ1y  tÄ}oBprt  y{rt6¼t Ì2ttNprtJt6  prtJprt Ì2Ia!y
0.025µm
Ä  y  ¸2u #uu





 y{ rt  #Jy{¨prt]zy  t rtÄÀoBprt  ry{rJrt`y,y
± y|?t}¶¶f¯Itp¡|rt  ¸Wprts/?|?yÑÄ






−1014cm−3 y{prt p ty
Ì1y{p,¼?|r?þ|r?y{rÄ
dt¨p]£t|rs t  prs/y{/a!Jdprt¨|rtº  y{   at¨  xzpr aDa!J
prt,¼r|r~Äc¯It×£tºÌ2tIp]£t³|rs t  prs t?t|r t|rs/r(  y{y{r6prt,ts'yry{r
¸"prt ¼h|r  ÉÄ  d  t,t]p prt  tyt  ¼ryPº




»É s/?|?tprtt `|ry{~y{¼ry{|rsEÉtw  p?tIprtw?t£my{|rhy{ay{1t]prt  ¼a,`y`|y,




À~{  ¸çtÌ"t 
Vg = 0.5Ì1y{p?y¹ Ì"Itrw¸
0.25







ºh|ry{r¨p?t}s/tp³y{£t4¡»|rt¨¶¶êÁ1Ì"¼|? ua  4¨~P?
s r|?t¾¿ËBÊ¯¡  ¯ *zºl¶pº\ ¯Ã¥u/¯I¼lº|rrry{r  y`|zrÁ!Ä
 J  t	tÉy{s't"pr×Ì(s}|rp}»rrtprt"s/tpJp?|r~  ¼htºÌ"tpr×£tBs t  prt|rtB|rta
¸W  y°ØÑtta1s tprtÄ2oBprtt|?~{1t|?s/s/yt  y¨¼r~tÃzÄKoBprtttr1t~{t£a  y{Øhttrt
s/r prt}t|?~{Ì1y{p¡s tp?tÃ?ºu  zÄoBprtt¸WtwÌ2t}|rtwyIprtwys}|?~Pyrprt}s tp4Ã/¸
prt¼r~t¼t|rt~tys tt!zhtry°£tÄ
oBprt/t|r~{¸prt `|rs ty{]~Ày{`ty{Nt tht  y¹»|?t¨¾É¶ê¤Á Æ!¾Ç¶× aÁFÄ ± prt/t'¸
s r~t!trt Ì"twp]£tJ~{/s t  prt}|rta~y{rt¼?y?t  Ì1y°p¡prtJx`³s/  t~Ì1y°p
prt/y{£td¼a¹p?t'¯I²f%s   t~¾W»r|rt/¶ *,  ¶×¥Á!Ä oBprt `|~{y{y°£t}¼tp]£my|ry{~s  prt
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± y|rtJ¶×Ã fxmy{É'~|zy¨¸Wprtt~t!ts t|rty{I¯³Êx ± ²Ko ¾WtÁ!Ä
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± y|?t¶ê2þxmyw~{|?y{}¸WKp?t1`Æ s h?taf¸hprtt~ty»rt~  y'¯³Êx ± ²Koµ¾=À~{ s'Á!Ä
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± y|rt¶ #2Kxmy{É}~|?yJ¸WþprtaÆüs hrtaf¸Ñprt1t~{ty{1»rt~  y/¯³Êx ± ²Ào%¾ À~°# s¨ÁFÄ
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± y|rtJ¶ *%fË"|rta~y?tByI¯³Êx ± ²Ào;¸Wp?tw¯I²fcs   t~UÄ
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